Protein tyrosine phosphatase r
Multiple sclerosis Experimental autoimmune encephalomyelitis Immune cell Dendritic cell function a b s t r a c t Protein tyrosine phosphatases (PTPs) play essential roles in regulating signaling events in multiple cells by tyrosine dephosphorylation. One of them, PTPr, appears important in regulating function of plasmacytoid dendritic cells (pDC). Here we report that PTPr deletion in knockout mice and inhibition with a selective antagonist peptide exacerbated symptoms of experimental autoimmune encephalomyelitis (EAE) by enhancing axon and myelin damage in the spinal cord. PTPrÀ/À mice displayed proinflammatory profiles in the spinal cord and lymphoid organs following MOG peptide immunization. PTPr deletion promoted a pro-inflammatory phenotype in conventional DCs and directly regulated differentiation of CD4+ T cells. It also facilitated infiltration of T lymphocytes, activation of macrophages in the CNS and development of EAE. Therefore, PTPr is a key negative regulator in EAE initiation and progression, which acts by regulating functions of DCs, T cells, and other immune cells. PTPr may become an important molecular target for treating autoimmune disorders.
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Introduction
Multiple sclerosis (MS) is an autoimmune disease characterized by myelin and axonal damage in the central nervous system (CNS), especially the spinal cord. Following activation of antigenpresenting dendritic cells, myelin-specific T cells are stimulated in peripheral lymphoid organs and enter CNS after penetrating the blood-brain barrier (Martino and Hartung, 1999; Merrill and Benveniste, 1996) . T cells that have accessed the CNS initiate and coordinate immune attack against myelin sheaths by recruiting other inflammatory cells from the immune system, including activated macrophages and microglia. Transmigration of activated B lymphocytes and plasma cells contributes to subsequent damage progression by generating antibodies against myelin structures. The intensive attack of immune cells and generation of various cytokines induce myelin and axon damage in the spinal cord and brain (Friese et al., 2006; Hauser and Oksenberg, 2006) . A feature of pathologic change in MS is formation of multiple demyelinated plaques dispersed in the CNS, predominantly in white matter areas (Friese et al., 2006; Hauser and Oksenberg, 2006) . The accrued myelin and axon damage causes signal conduction failure along fiber tracts and consequent neurological deficits. In the early stage, most MS patients follow a relapsing-remitting course with partial or complete recovery, but intermittent inflammation over time usually results in severe structural damage in the CNS and persistent impairment of neurological functions. Experimental autoimmune encephalomyelitis (EAE) is widely employed as an animal model to study human CNS demyelinating diseases, including MS.
Protein tyrosine kinases (PTKs) and protein tyrosine phosphatases (PTPs) play essential roles in regulating signaling events in multiple cell types by tyrosine phosphorylation and dephosphorylation, respectively. PTPs include non-receptor PTPs and receptor PTPs (RPTPs), which comprise a family of vital cell surface proteins that have intracellular PTP activity and extracellular domains with sequence homology to cell adhesion molecules. The RPTP family includes eight sub-families based on their extracellular domain structures. In contrast to the well-studied PTKs, the properties of most RPTPs remain unclear, including their specific substrates, regulation, biological functions and possible roles in human disorders (Takahashi and Craig, 2013; Um and Ko, 2013 
